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Abstract of JP2002252401 

PROBLEM TO BE SOLVED: To provide a 
small-sized and stable laser device which can 
transmit generated ultrashort pulse beams by 
an optical fiber without a problem of a pulse 
extension, and decreases a load of optical 
axial regulation. SOLUTION: A laser device is 
constituted by mounting a laser oscillator 10, a 
group-velocity dispersion control part 12, and a 
transmission part 14 to the same case. For 
controlling a group-velocity dispersion of pulse 
beams outputted from the laser oscillator, a 
dispersion control unit is provided. A beam 
expander is disposed in an optical path 
between the laser oscillator and the dispersion 
control unit. One-fourth wavelength plate is 
disposed in a front stage of a collimator of the 
transmission part. The laser oscillator, the 
group- velocity dispersion control part and one 
end of a fiber are fixed onto a sheet of support 
plate 16. On the front side and the reverse 
side of the supporplate, the laser oscillator and 
the group-velocity dispersion control part are 
provided, respectively. 
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»«a>*ajffli#iz»jEB lt »f *«**««-r 4 s ^ 

At*. 

[006 1 ] 

[*WG>S816a>JBffi] JUT. ItMLts CttfSfEcZ) 
*-e#*a«lz»«. *#3ftJ:tfEaHa£aKMl:: 



a) s M co ^ as i ^ <r> is 36 * *t £> t> a) v i 4 a t * o 

[0 0 6 2] ^<Z>«^<7)||J6(D^J8<Dlx— IfgSfCO 

[0 0 6 3] ant c<D3§w©S«<z>J&JS<&u---»fg 

aaajsfc^-rBi-cfc*. mi (a) u— ifg«£ 

l^blfctC^S^ltfcy, Hi (B) (4. 
-*fgM£ffl;5 (Hli (a) <D£«) ^bitchz^^^ 

[0 0 6 4] 1f»«f±. i«tLt, U— if^gS 

Hi 0i:8iSS»tk«l»ffll 2i:^1 4i:tM^ 
*lti>£ 0 u— lf*a«i of4. A;uxft££/£*r&ft; 

"J * 8 0Jfc#7 7-f LtOSMF 1 
4 a(zJ:y«^3F*tTU>T. &3ft#ttM«Pfiin 2lz£ 

[0 0 6 5] *fc % Z<DmM<DJ&m<Dl>— if^ST'li. 

CD7;US-^A (7JI/550 5 2) ffi-Cfc^o -0>3£1# 

*>^. »f*a«1 Oj3J:tfSiaS»««l»ffl1 2 
[0066] ^/c. ^9 14 (4. SMFHai, * 

ossSf5rc^«i*+tfc=i y * s o t^^orit^^^ 

Tt^4o SM F 1 4 a <t 3 'J ^— ^ 8 0 <b 14. 

14. SXft^ttffiWSi 2©*itB«**ife*», w 

*J£. ±1 Ojwrad JUT(D^c|fi<Dfti£||Jt. ± 1 0 // m 

feiTa)*«ia>e«l»ftf=H«:*#tfc*ffl-e. 3£J#ffii 6 

0)Safi»tl[«l«1 2fi!lCD®±{Z@^$^.TtN4o tto 

3'J>-*8 0g8T, SMF1 4a^CiA^I)c 
[006 7] Z<D&5tjimdLlZjztil£, Sj|fil6fl)fr 

3^6*u**L*ar=j:yB»ftai**cfct«:<<i:y. 
■f*tfl>yx^*««***t*. 

[0068] ^(DJ:o»C«^gLfcc:^lZcfcy. C(7)^J(D 
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1 'Z><Dm#l^&£tltcl'—' tfSBl4. SJ6 50m 
m. 1^50 Omm. I$2 0 0mmt'J Mft^5 
0 K g jilTf-^^TL^o 

[0 0 6 9] d<7)cfc5lC Z(DmM(D^m(D[y—' tf^M 

[0070] *&rz»«irzu— tf»«o)«fiErco#Kw io 
[0071] 112 (4. *(4uD«/*£3F-i"H-e*£. B2 

(A) tt«ffiBtfcy, B2 (B) l4]E®H--t?fc*. B. 

2 (A) 3EJ#«i 6 (D»aS»tkiM»» 1 2ffi*< 

[0 0 7 2] ±^Lfcct5lc K ca>§£ffiO>J&«g<DU— - 9 s 

»*a>££«n?\ «*izcfc«««©si*ftift#ji 20 

■T*J&»35<fc*o *<Dtzib % B2 (A) iC^-Tcfc^lC. 
iftl8tLtlt 2&<D&2 2**MtI::** 

^2 4lc4:oT«ttL/=*0>*flH*Tl*5 o /^^24 
(&H&I43 OmmffJg-efcSc CO) «fc 3 &«ig£Sffl-r 

S*lTl**. ^2 4(D^(Z % h*>< 

Hl+&*lfc3£l*fi1 6*<l|Xtf)t)tL^ 0 g!2 (B) iz^-r 30 
J:3(c s 3t»Sl 614. B2 (B) tp<D±TJjfalzt>tz 

[0073] f Lt, 3t^=L-y h$ttrSj$fii 6 

[0 0 7 4] —?jOfii2 OfCliSMF 14a £21 

^fcfc<D?L&<IJBlf fcttTl**. SM F 1 4 aCDlES^a* 
#(4. COft^iloT. 8<DnSl|::SiajS*LTl* 
-So &51M4* S20ICSMF1 4 a(0lS8IA«nrte^3 40 

tifc*s, 3'jy-ii8o$gt, c<D=3^^$iceai 

£ 8 O^ttlzlfl^ittr^^^^i: Ltffi2 0 

SMF 1 4 a &mtStT$>&o\Z-f%>ZttfTz : gZ>o 
[007 5] ZMJt*fflUbtll)SMF1 4ali x zxT 

«#5. 3/lmt»fey. BQSNAtfO. 12"efe^ 0 
[0 0 7 6] *&|Z % ZOUJSO^SIOL/— tPSSl*. 50 



U— 0lzBiB**«J»-r*fc*!>a)JBlfi*a2 

ssii^-ci^o ^<oafi*a5 2 si*, 3fcj#«n 6<D_t 

fid (B2 (A) 4»a>jL») lCH2S*Lf=tt«-CR1t**L 
[0 0 7 7] H3IZ. £J#ffil 6$$tB2 

(b) cr> i — i ttott«-e«iofcwyna>wfpB**-*-. 

[0 07 8] 1 6 OTft (H 3 + <DTfifl) KI4. 

*«*E3 Ojb<KJt&*trfcy. ::03g*iffi3 0CDW*£I4 

■€-*t-F*t«2 OfcJ:tf2 2lzJ£«£jh/CL*ft 0 C<7>Sg« 

j#«i6i4. ^H*&mt&i&#3 2&ftLrmmzm<£ 

cfcr/2 2<z>»*izt, % SHKJKf*3 2tfxaMkKit& 

2**L"CB*l=fi6Ltl^o £b(C 6(7) 

afl»»«+&*LT^*. c(7>ct9(^. ^itffii 6(4. m 

1*1 8*lCfi»»JR(t3 2S^LTKlt&tL*C^|Zcfc 

[00 7 9] ft. —mt LT. Eg 3 0 mm. 1^22 
mm. ft«jSl 0 H z#ifi<Dfi»»Jtt(tS3E»fi1 6 O 

TC:8<I. W&tt\z%r^m. ^ft i 2^^ifiS-T^cD 

[0080] Jiis<7>im#SifeKilxi*3 2 £iiSt*cD#i±: 
@Sa5^^-T^cfc5(c<gji£L-r. urEaflsa^^y a — 

mmmm&t-mzf&mLx. 3tnwtnw<nmiz^<D 
finc-t*ft f *taELaA/-e. -^-^ ht?««>#!tTLo3eny 

«4 U-if SIS o < S c t 4. 
[0O8 1] CCD££. lulB3E}#<*i:g(*lci£ltt>^f- 
^«*1trl5*i?«a>SJ:y*#<icrtS!^«LTj3< t 

mfeiz&^tf&i\ 

[0 0 8 2] *lz % ^ffil 6CD^i$S^b(zi¥^lzU£ 

B4it ^^ffii 6 0>ii^s^-r¥®girfe 

&o S4(z(4. S3S^tkffil«iffil 2A<K(+&*ir^-6 
«A^**lTL^. 3El#«i 6iZ)±«irzI4iafi*2lS2 8 
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[0 0 8 3] -t^Lfccfcdf^ 6 (4r;u5-^ 

6 a, 1 6 b fccfctfl 6 c IC^;h,-eft,i£m£ 
ttTL^o Ctlt> 16 a. 16 bMl 6 c(±, Cfl^T* 

■C#^o d0)3Ei»fii 6 4**-giag|:ftofcai!)i:, 

-f ^3 4*<»«*2h/Cfcy. HMLt^fil 6ft 10 

«ft2o»T?at > ±^*. sflsae»(wi'4 % a«. yu 

<D*££I4. 7;U§=^A0>KttMa£?y— ^l^- 
if©* 2t©aSI"ei*»2 0//m 

r^a-r*. «*ttT?2 0iimt^a**t*«t*a>SEfit 

^ >f 7 7L/-f S^t^OftttftSSi 1 0 

[oo8 4] yy— >u— tfo«{tfc. ^£ > 

7 7^««* ft» U 1 1> -5 *PISP»l"s 
£*-*~&JI* 1 Omm07;i/5-^O)S^EILfco 

^2 3g, 3t*i**»fi6 o o s y y ? h;u-cfc^o 30 
[oo8 5] uriayy— ifo>»(tfc. 

* ^ 7 -< t * mm l t * 41 Hi»»i3s tt 

[OO 8 6] T^V+^W 7^gS&l4. ^MSi 

0)lBS*tL-Cl^3?}t*(O*'Daiz5^rflfra:a^*g| 

it. rtffliw»ja>»4pa*%&(Z)flf3B7ic*aLTt^. 

*a>SSi*fi2 3lc, S5giiS^ft6 0 o s y y -/ h 
yutrfe^o 40 
Coo8 7] ibic, ±iBa>3E»{*a>»ffl7Ka>»3Bfl>a 

[0088] ca^gfcfsgizcty. yy->u— -ft? 
±fflf:W=y2 4gcss, ^^>-tf^7-f 7#a«a> 

[008 91 46, U— If *«■ 1 o«*Hi:«fc5fc 

6floai!ijaF*ifc»»rz, #****3&<r«s*i 50 



[0090] *fc. ae5t»2 8^6ai***t/=jae3fe 
^-3arcj:yjE»aF*L-c. u— if*a«i o«f=«a 

[009 1 ] #(::. Z(Z)S81£(D^»a)U— If 
RlzotxTKWT*. jfc*\ H5*#BSLT. ly— If* 

asi oa)«fifcizo#uiwr«». in 5 it. u— if*«s 

[0 0 9 2] COU-if^S^I 0(4. ^E— KMH?9 

>if^r-<7u— ift Lr««$tLTi>-So ^omcoiy 

— if*aSl 0<D1f-<Xf±. «A«3 2-Omm. *Sjb<5 
9 0 mm. ilE 3?J&* 9 0 mmTr&^o 

[00 9 3] C(0U— tf*a»1 OCDtzftlZ^ ±&Ltz 

16^/12 8 t L"C. jf< KBfi©H#^y-7 >U 

— if*tffli*&*LS« BiB*aB2 8rtao>y-r^— K(*: 

K^-f A3 6 |z£oT®Sl<!F*l&o 2 8 14. » 

fitf5 3 2 nm % a3^}A<3. 5 WtDM&ft&t&Jl't &o 

[0094] *fc % u— tf*a»i oii. is—*ft&mt 

LT. T i : A I 2 O3 $£H4 2 £^x.Tl^£>o T i : 
A I 2 O3 $£11 4 2 14. 0. 1 5lI/^-l!> hCD^£ 
K— 3fLfcif TT?**. Ti :Al2 Oag 

iOf^X^^ h;K4. 6 O O n m~ 1 1 O O n mfl)S 

JM(zt>fc«. C0>»gfl4 2IZI4. ^yu^xSRT-*^ 

^-7;HL.^hU 4 ^^-7 OUT. T. E. C<tB§ 

^■r^o ) tfftyttit&jvcfcy. as^-srottBic 

fl^tltU^o C(DT. E. CI4. T. E. C K^-f 
A4 4(Zj:^TftMHl**tTl*<6. 

[0095] ^fc. ^a>u— -»f*a §11 0^(^(4. 40 

0)f -V-^57-46a, 46b. 46cj3*tf4 6d 

*<Kit&*LTjsy. c*i&i4*a»a>-ffli: uraffi-r 

&o ^-V — ^^^~4 6 a ~4 6 df4. — RMftZ^S 
0>#a«*«/SLTl** o *»**0>ftf*. Ctt^^-V 
— ^57- 4 6 a-4 6 d Tb^C 7 IalS»*+tT^ t». ffl 

^^^^ — ^^^ — 4 6 a -4 6 dlRTCtiySLJEliS 
-y-^ClchfZct y. T i : A I 2 O3 gl4 2*<J*0»jS 

«»a*a«LTi^*. 

[0 0 9 6] u(DU- 1f«a«1 0 0>^^<7>- 

7-5011 x^-rya«iw*y*tt*iRi(z»»-r«z 

fctf-e**. ccDx^^^aiSi4. x^-^5 2izj:y 

^5 2i4. figfox-f yftjjotftits. -r* 

[00 9 7] U— tfMSl 0-vAl^$H/c®I^7 , cl4. 
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(A/2fi) 5 3tlofc», Bfi*IIIAU>X 
5 5|z£oTT i : A I 2 Oa ^ B a B 4 2|Zft^£;h,& 0 
T i : A I 2 03 $£||4 2^€»a3»Lfc*f*. CQ®^5 
6(ZjS»**lT^-V — — 4 6 adfiiSStl^. T 

a [Zcfc ySStSftfcSfcf*. = 
7-46b, StSS^ — 50. fV-^57-46b, 

— ^S^ — 4 6 d. c fccfctftB^lS 

^ — 4 8C0lIIfZfe^^^^ o ffi^lS^ — 4 8^t»li. $5 

7 o 7iA h»0*/<wMBJAjf*L4 0 :(0U- if* 10 

[0 0 9 8] *&|Z. tfSfcffiSl Of*. ^E— K 

fcs^tt. annic« o*y*Bfticj;&-*\ ±ibo>«£ 

[OO 9 9] KBMttBMSfclzl*, JaTCDcta^ 
[0100] ^— KBJB**r*4:* fcb^i^fis 

a>*B* -eft * £ n SK-efi u sr / \°;ux ^ij * £ c * D 20 
ca>i»yjgLaa»i*. 0/(20 (fc*su ciisfc 

^ 1. 5m (>— h;u) a>*«»*a>»£\ /*/UX?lJ 

fl)«ySLSa»tt10 0MHz Otf'V^y) £fc 

[0 10 1]— i E— KB»!««^6n*i*fc. Sfc 

Kttift U— Ifjb^— KBJMtt8T****if3**S 
Sld¥iJRr-e*£ 0 Z<D«fc LT. U-if* 

IHi ooftmzy* h^r-f Kb 7 £i£ii-cfc£ 0 

I*. — £ 5 2|CA2l£*l£o X£— *5 2l*. 

[0102] Jlttwc:!*. 7* YV^ir— K5 7 0gfi 

(i#a>»aft*. *^>^icfco"cfii /1 oiz«sftft 40 
x*-$ 5 2nm^tom2tL&**-- : zs7tz>zf®mzm 

[0 1 0 3] l/-1f«Hl 0$SK«RTJElz«rt 

*««rta>u-ifaKaaictlH«r7-r;u$r 



U-if e- A<D«*«« £fr 5 Z t * £ 0 
[0 1 0 4] za>u— irtmsi o^&Hi:fcS;hfc/<;u 
SEfttti 6<DU— IfflgfiSi o«|zKlte>*tfc 

fzfefcyBB(t6*LfcJta?L6 1 £3SoT. 3H#ttl 6 <D 
Xtt* fftte*. U— WMMM 0#KI*iE>;h,£fl8±:te 

LA*** Sil?L6 1 0>rtSliffift«&(Z>B»t,a>& 
[0 1 0 5] <fclz. B6S#BSLT»5Sft»»*J»ffll 

2 0) > «riE**-r^ r P^^BT?fc-5. Z<D»jSflWMft»|«i 
»1 2f*. *1 LT0)Ift?'jXA6 2, IsJSr 

*^ (^U-^-f>^) 6 4fc«*:t;m2J5^(*t LTCD 

[Ol 0 6] JL^(DlaJST»^6 4(i % U— 1fS6fi»1 o 

'JXA6 2I*. lHltfTftT6 4^^TAItLfc/<;UX3t 
/\ 0 ;ux^(DA^f^(z^^^:^fpi^J5^^-t±r[s]tFf 

6 2 feck 1/6 6 li. SL^IZ^H^-OOS^cS^^^X-^ 
[Ol 0 7] Jz^Lfc^aiC. l/-if«fiSl Of^b 

Slt>tLfc/^UX3feli. 3t»fti 6lz|S{tbtLfcSM?l6 
1 Slot, gf &8.&WLfflWU 1 2lzA^^tt^o A^d 
m&fg.ft%LftmU 1 2fcsrtt>tLfr. ^F® 

868, fl®g7 0, IH]@87 2. ¥®@7 4, 

7 6fe^tf3jZB«7 80)|IHrzJE»**LT*<. fits 

™«7 8lzj:ys»**i,fc/<;ux*l*. Sfe-J*. UlSrtt 

^6 4(ZA^^o 

[0 10 8] @Sf«^6 4izA#Lfc/<;ux#i*. *a. 

• riz«fcy3F*3hrfey. fia*ja»(D3tB3&<«« b iz 

[0 10 9] Z(DHS60)^J8-T?tt. Is3»r«^-6 4©e*> 

ftt6 0 0*/mmt^^e SSt^T 6 4 (DIM 
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X(4. te^3 Omm % ^££*3 0mmT?fcS o 

[0 1 1 O] ©£t*&T6 4T*0S£;h,fc/'v;UX3fel4. S 
ft^'jXAS 2IzA#LTJR***jK*. /<;UX#I4. E 

14. «tf@«-»T6 /^X^OAMI 
(4. t0toI=lalST»^6 4fzA»Lfcfit«i:*«:ora3 

y. ^iMcj^CTti^ot^^ ia»r»T- 10 

6 4"CI4. /<;ux*<D#afirt»*<A»*fil (¥®i7 

8 -esitsiifc/^x^BSfttT 6 4 rzAat-r * £ # 
coeas^fRi) tsi:*fii^ifiiitTisiST**L*fc«>iz. « 

Itft^'J XA6 6i:A^t^o 
[oi i i] /tjuxfttt* Ift?'jXA6 6 rtizfci* 

»*[Rli:^fT4*lRlfZjR»**L4 0 JE»S*tfc/<;u;*# 

I*. Wr/Is]&f1§^6 4 1CAW-T So 

[OI 1 2] fcfc. — Jj(Dmft7 l )X£<G 20 

fcSo H^«"C?I4. — Jj(DW.ftZf*jXJ±6 2CD--OCD5. 
So *fe*(D|ftfl^UXA6 6 0)— O0)S»®a)5R 

*rcSitftffitt. H6*a>«®i::#L-cSi££:®-eft 

So 

[O 1 1 3] ^t, tS^'JXA6 6Trf4. /*;UA:ft 

dM£*iSo /<;ux*f4. |gsf» 

^64, M^'JXA6 2, B«f»T6 4fc£tflEft:7 

B*e»**iSo /OUX5KI4. IeISr»^6 

4. ttft^'JXA6 2fc*tfEl»r»^6 40)JIBlze»* 
4x£ 0 H + "Cf* 6 4 'J*—* 

8oa>*s^iRi3^5iiya>3iifcBtt. i&K<WT*a>fttt£ 
i*. BiS*#tk*J»«i 2^?>tb***t. estfin 4^ 40 

«fil-r&3»jy— «r 8 0(zA»LT. ^8 0lc 

ffificSftfcSMF 1 4 a CA»L, SMF14afCcfcy 

[0 114] C0)3tl6fl>^fi-Cfl4, Hft^'JXA 

6 2 <tiE]STftT6 4 tcoiyia)ffijit36<RragrwT?#« j:5 

ttft^'JXA6 214. CC0lt^|^"jXA6 2JC^-T 
*fT?CctA<^#So -T Ift^UXA62lt 50 



A6 2S8BStSt, lft?'JXA6 2 «t fsJSrftT 6 

IH cosfc&M £ £ s c <fc tfr- # s o 

[0115] :ct% mmmi *$&i*m2&mmzw.ft 

[0 116] JSl±.RMUf=«fc5l=fllfiELrfc«fc«>. 8 

1 2rt"CM4* r ©*A<Safi 

MF1 4 a|cA*L*:H*jS-ei4* /<;UX3tta>«-»**» 
©BBC:. StFH&^e 4 &1KA^>J>CA6 2 feOHttEJi 

[01 i 7] c<D<fc?|z. &3S#1&«l«ffii 2 14. 

©jK»a>»isa»tfcsifBian 2icj:*iii % mz.it. i o 

071A h|*SKa>/<;ux*<D/^ux*BS6 fc°=l|MIfiE 

£»a&LfcB*jS-T?a>tt5*i4i i omwr-fesa*. _t^u 

yeai-r sc£*<t-£Sp 

[0 118] f:fc. SMF 1 4 a<7>£ii;fcl$ffi (#HS»» 

(DEii-7h8 2it iE<DS«a#» 

!6iifc«fcy«j££*LTl*£. ^<DJ:5S:|SfitLtli, 
B$7iAh»8filzE«tS. CO0l|-ei4. SMF 1 

4 acotb^agizasix-t. /<;uA*a>/<;ux*SA<3 t?=3» 

iJtCft^TL^. /<;UA3tJ4. SMF 1 4afr€>EEf8 

J.-^/ h8 2rtfz»A*4x-6i:. e-A^i=y^g 

So *<D«a. /^;uA*a>/^uAflsr4i oo;iAh» 

[0119] u±mwLtz& ^ommcDmmom 
as»tk«»si 2T*(4. Atfflim»i=«y*^fi 

[0 1 2 0] It^^'jXAe 2 14. 6 0mmOI 

&&ftn#m& 1 2 osaa^tktt. i 5 o o o o t s 

2 ^i^L2ooooof S 2 (DKB-eSEfcRTffi-efcSo 

COl^bgiW^SMFI 4 aa>^$^*<S6Si:. 
3. Sm^bSmiWe C tDjgJgcD^^? CO S M F 1 4 
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[0 1 2 1] £h>\Z K W-ftZrVXlxB 2 tlBimft^e 4 
V. Eft ^ 'J XA 6 2 ^SSrtt^ 6 4 A* t> <D%tfXM 

lMHMkfttWlfe-eftt. io 

[0 1 2 2] titz. C0) + ii>3t*3&«±5 0 nm^b-r* 

HSrft^s 4j^£(DaJS*5fe<Dft£*<±2 0 ^lb 
U *ft^'JXA6 2^e>|5J»rttT6 4(DS»*tt0«r 

ft : F6 4a)a®±±1 Omm^b-r&o ft^>T. BSHft 
4(D3la>*lRllcSLritft*lRia>ft*l*5 Ommkl 

[0 12 3] fift^';XA6 2<Dttt>yiZ3 — 

t-*a-?'J7U9*Sfll\ ES^'JXA6 6 Oft 

[Ol 2 4] £fc % Hft^'jXAe 2 0>»IMMtM:« tt 20 
2F*3£?£>l¥5tJt#tfc£. SMF 1 4 a(75^^(C^^>-t±T 

[0125] ^biz. a*w«fzLfca^fcj:tf»a-r 
«^7-r/^o>ft*s-«fc*-frfca*fti:(zfc^r. Eft 

3f»jXA6 2CD^»««(7)*J®fZ«LT. SMFHa 
T. M?ijXA6 2<D»M*£ffift:/'yXA6 2(7)^ 

»«*l^**iltfT5J:3l=iLT**. ^CMS** SM 

F 1 4 a frfcttaSftS/^UXfi**— fcklZ&o 
[0 1 2 6] 0^6 41*, ft^oSfZ^fr* 

lw«dtLTft*. fits Is)»f*5^f-e 40>AS*/^UX3fc 
1ST* laJSrtt* 6 4*@fi*-fr4«fc5l-LT*«o -0) 

h**yir««*««:i*. 

[0 1 2 7] H7l4*9g«0>»aft«*KWr*H-e. 

6 0)dbffitt7 ooft^yiw^FffiJBso 3*E«L. ¥® 

LTfEffl-f £ U>X5 0 1 £502 ^IBSLfcC 50 



7 40>ftt?yfZ^@ffi5 O 3 £!EgLT. ¥Sft6 8fr 
b U>X5 O 1 i:50 2 SIoT¥®i503lcAWL 
fr/\°;UX3fc*<¥®@5 0 3lzA£*LT. ¥®®5 0 3[i 

cfcyfi»**it?M7 eizA&LT. meizft 

i^xmm LTccfca o rajrtt^ 6 4 ^ & ea 

Sa)*^tbSt**L^<fc3I=:LfcC<b. Hft3fyXA6 2 
*»#6 2 b^Lfc9»*«I*t>fc?'JXA6 2 a fZ 
Lt, tzk?Ll£. Bgrft?- 6 4 AIft^'JXA6 6 
^M*^»JXA6 2 a«fz— ■jfi»-r-&cA:/i^* 
^cfc5(cLfc-A:. -t Lts IeISt»*-6 4£ea6«S<z>3 
'J>— £ 8 O©PaiC4»0)1 ;Mfi5 0 B^lBSLfcC 

[0 12 8] f LT, fuI54#<D1 5 O 5 IMJfB 

»a«»tk«l»»a) 0»r«T- 6 4 k €3i«|S<D3K Z>74'1 

[0 12 9] S7fZfclN-C. U— tPfllSSl 0«A^3l 
5>*t/=/<yUX3ttf— A 14. tuukoS:il?l6 1 £aiy. ¥ 

8fZcfcy^^IllC7)cfc5l3^^b4xT. t-Ai 
*X/*>y£*gj$-r&U'>X5 OU5 0 2ICfcotlf 

— Ai]Ji^^:^< $tL& 0 z<Dm\z&[,\xit. u>Xso 

1 I^AStf &BU<7>^6] 5 0 6 "C^ L/=tt*-eO If— Aflg 
(fcfcitKe— A<7>g) l=»LT* U>X502^b/^ 

is it* if— A«tfM4ttizo:ort^. 

[0 13 0] U— tffcf— A(Dj£jb<yftf£ % ^5060) 

It* J; y £^EP 5 o 7 ttttWzfcl^T/hS < * 

[0131] fiTiae— Ax^rX/^>^1i^^< <t4i20 
CDU>X(Zcfc y«J?£*4x-Cl^^*^0 5*». 2O0)U> 
XfcJ:y«flt*tiT^*e!ISELfcA^ CCD2OC0U> 

8ic5fii^«fl>u>Xi*7K^-x-f ^u>X-r?t^**-x-f -J 

U>XT*tct<. fcdrill Wly>XT^ck<, 

a>*a^^-t±u>X"c*«fct^o /<;ux3fctf— ao) 

t4ck<, *Sil£ib>X , CtJ:<, t*L&a>*a^fe 
1±U>Xt?t<fcl^o 
[0132] fcf— Ai+X/^^Iot d— 

*<ay. /s^y«^j>*<3Srofc. -r*fe%. 

(4. ^®^5 O 3-C51K^^^b*L. @^<D<fc5f^ 
ffi«5 O 4j&*fc¥®tt7 6^£3!3k J^jLT. gl60lg^ 
tH«lcaifTLT. IIJSr»T6 4tJBl a>JE»(ttLr 
(OKfl^U XA6 2 a j3«fctf»2 0)JR|*(*A: LT^Ift 

^'JXA6 6 ArfcjioT^tkSWaSixrisISrtt^e 4 
^6eSlffl«I^A:tf3i***L*o H7(zfcttSltft^ , JX 
A6 2aft B6©Ift^'J XA6 2 ttk«LT. HO 
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*«y*i*fcfiM*rzLTfcy. isisf ft^ e 4 1 ? y 

UXA6 2 alZ]t}g-r^J:5(3«^*tiTt. :ft&A£ 
Ift^'JXA6 2 atfS&fc^cfcSf-ftoTl**. 
l*S«<D/J^blz#^5<b|p1B*f::. M^'JXA6 2 

[0 13 3] &tz. mn7 l JXl±e 6 ^(D = ^ff2tf> 
[Ol 3 4] -taa>«fc5JC»iSfi»tk*J»***l/i:/^U 
[0 13 5] 4#(7>1 Ififfi5 0 5£KSLfcC<tlZj; 

y. h y ant3b< u— if xaff i oicRsos^aizftjM- 

[0 13 6] fc*>\ C£D4^01 0 5 1*. Hi 

O<D4#0>1 ;&fiffil 2 0£SEfiLTl>£ii^l*. CO 

4#oi«Mi 2 0T?ftffl-r4ctA<-e*«. 20 

[0 1 3 7] VL±mWLtz£olz^ *9&fgl0)&fcl3:mt 
LTOS7fZfclNT(*. U>X5 0U5 0 2t^$ 
*t* tf— Al^/^^t 4 5*0 1 SfiffiS 0 5 

[0 1 3 8] fiLtO>J:?f=* CCDHSfeCO^^CDU— IfjS 
Ml*. «ffi»l=*3S:-6 3oa>3.=. v htfffiSoT 1 00) 

Oct a same— A*a a momn ±. &&im*. as 30 

[0139] ^<7>Hl£a>^®t?f*. u— tf*a«i o. 

ia«3&«a^ftt>*4i*Dg»*fcf*iaat. 3t»ai eo 

16 0)^1:, C0>«fc5*:<i«*«>a«A<Rlt&*iTl^ 

[0140] H8i*. tt«»«>aaa)«i**-r»aH"(? 40 

fc£o B8 (A) Id*. *q£»*ffl*;uy8 4*T«3^ 

bifcic5^**it^§e Sis (b) izi* % 

[o i 41] jt^fR^ffl^^ys 4i*. ±a^a^i- 

c©«mffl*;^8 4a)m Xitffii 

7tWU$f8 4C0flSU8 6 A<«^-r*Pfl8(8 8#J£j&£;frT 

t^5. «ot, *^*Tffl*;uya 4(DdbSP8 6*3El# 50 



fii 6±<7>[Hiaj8 8r=«»atcfcfz«fcy % a^*^* 
a. Brsa>^aiz«k y**«^*;uy8 4*sj#ai e 

[0 14 2] ZCDcfcaiZ^LTfc&fctfu ftS**^ 

*;u^8 4(*. 6(DIHiaJ8 S^ISI+fcctfZcfc: 

oT. BrS<Dfi[«lziBa**t-& 0 C^,f>^#ffii 6 CD EH] 
88Bt, Sc^*^7fx;U^f 8 4<DOpU8 6 tit. m& 

o>a«axftfBSKffi-r*^i:-t?. **fF*tKi^«at» 

Mt§^p ftot, 3t^*^/S*;i^8 4 0&SA8 6 

TMW^8 4HSfi1 6Cl®<aWt% yt^m+Z: 

3El*ai 6 0Br£ffi«rcBl\aa-CE«tf#-6. tiL 
St**T-A<**6A^**-r4irt^fca*lwl*. 

*^*^(©ttiB»fta*a*j:yaat*-6c^3b<-e#-6 

[0 1 4 3] ±E0)«Tfl4. U— if*a«1 0. 

[0 1 4 4] f:ffU «Bt4»ftl=*otlt ttHfl 

«t-r4«»a)»y«(t*i?fti:i*ji*^5ftf*fflL^ 
[oi 4 5] -tf^sortspicfcit-se- 

sajS»tfe»iOa 1 2 0)-aj^i>ri 8 

iz. j i s - z 8 8 o 1 xaaaa>a*»fc*-^L^T» 

l>-5>o C<Z>«*af*. 1/2-T>^ (I 2. 7mm) O 

lt. *^*Tfl>«j#fcftftH«»»a^*a«<D«* 

ST?i54l 8mm<£>fi&£^ft LTl>£o 

[0146] ca>aj6o>JK»a)u— «fa«a>/j^s 

7-<r^as^f*. p$q a p=ix Kz>»j*a>fctofz. mis* 
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[0 14 7] f— ABS*19Ea>«fc5fZ1 8mmtlTI: 

[0 14 8] Stic. 3ESf«1 6(=3lffl*Kl+-C. CCD 

**Bic-r -Set a LBSB-r*t 
[oi 49] isou- tfsai*. *mwo>mmz& 

y. M<*C7>fi^. JK*. «0)»**-*ft35^**6 5 6m 10 
m. S^5 0 8mm, i|i2 3 4mmT\ iiA^5 0kg 
& T UI /J^b £ T I n& o 

[0 1 5 0] /J^bLfcHSS«^ LT. &m& 

^fftT^SH^:: t\z£ yztu vWX^Z&^ftizx 

-(OSPgT'li. ft«»©3E#l*te. W2 0 0m 
m&T. I$^5 5 0mmlJIT, I^^6OmmWT0) 

[0 15 1].Ig*l28t, H«a>^(3«*:y. «36< 
1 OOmmiiiT. ^ $ A< 3 9 0 mmJ^T. I^9 0m 20 

[0 1 5 2] tot, U— FKit^tta^&li* M(*tf> 
S^-^^-CS^F 6 2 OmmJiiTs 4 3 Omm£lT. 
fil 7 Omm&TI^&Ct £> 0 

[0153] :?a^co*££l;i:/jN£<i±-fiz 

i>c C0>f5Pg-Trf*. SSHIi, B^6 0mmJ^T, 
*<1 0 5mmJUTs i^£#4 5 mmJ^T(D^^^4^ 0 
[0 15 4] IS«(Z)fi»rzJ:y % jag3fcS2 8te % «*< 
3 0mm£LT\ ^£*<6 0mm&T. I^^3 0mmJJl 30 

[0 15 5] tot, U--*fK«±{*(0-*ai*. ^2 2 
3 Ornm^Ts m£ 1 7 5 mmJilT. flf* 1 5 5 mmfei 

[oi 5 6] H9i*. &3&&tfciMffiiai i zomom* 
mM-t&mvfo&o mtp&zti o oi*ai^. i o i 
i^mfe^p 1 0 2 £ 1 0 3 itm 1 cos 

1 0 4 1*31 2 (DJ£|*ffi. 1 0 5f*4#0D1 

«. 1 0 6 i*Aas 1 o 7 1* 

1 08(i3'J^-^ % iodi^;?^/^ 110-1 40 
1 3te3feS&T?&&o ^#^^1 0 1 . mi OJSWffi 
10 3. m2(DS*tffil 0 4. 4#G0 1 1 O 5 I* 

BiSS»Sk«a»tt i 2<7>«fiEK*tffc«. ::t\ a U 

£ 1 O 8 tftyT* Al 0 9lifejiiai1 4 CO— a$£ 
[oi 5 7] Hj9lzfcl>T. 8»j£«iaSOTSfl 1 2(CA 

»LfcA»3ti ooiiAttatflliS&^i 06$iy*B 

1 i ofcai*K Awafcsaia-rsci:^**^*** 
iTioi KAsrr So tfjt^ST i o i omm& i 

o 2 l::S9)fcSfMi-S§-£ AiitfS*^ i o i izm 50 



j**tL-c..*Bi i 2say»tft»*¥*Ti o i & 
m y i 1 3 izm**. 4 k<t> 1 1 o 5 xm^tm 

*U l¥tf4#CD1 ?^fel O 5TMI#i5*4 5g[US£ 

tit-vtmx. mi 13. 112. 111. 11 otm 

2^fii o 4-esit**tfc*r±. ft ^^IT 1 o 

1 Sali&U t£ltf>JEI«£l 0 3t*fi»*ti, 

Ift^l O 1 <5>o c<7>££. 4»OiMtio 

5*aaa5aLfc*tt«*ffiA«A»*i ooi^uq 

0KI§]R£;h,Tl*&fctf>. AHl*i»IJt*T"CAW*i o 
o^r(iM^S5fe£Si o 6-.«!:ai^$tt. £21351 4£« 

^□'J>-^1 0 8fZAttU ft^T-f^l 09^ 
[0 1 5 8] mjl2|g]9a>4#(Z>1 «fifi1 05^ 

izmmtzMZ. tzt^it. m<D$&m\zmm\zm.w-?ix 

l£. ptKl 1 3^it^TLTm2(0SltSl 04£LT<0 
XAIcAWL fc*tt. tzt7L\£. ^Kl 1 3(z^F^t 

■ea&Bi i 3iz&Lxm<Dmm\zmw.±?jfaxit&i i 

3lz5pfr**»Sa-3T*Bl 1 2. *»i 1 1. 

i i oiz*ix?ix^fTxm<Dmm\zmm±J5\n\\z$LW:'t 
&?t&&mr>xm?T-*&o ^ cornet. » 2 i 
0 4-es»*ttfc3tei*. s****^! o i ssau 

« 1 OSI^S 1 O 3 ^W*^*^ 1 0 1 £ 

^1 0 6li^-TLt,^^<. /c<h*f;f. 3'J^-^1 

0 8 * ASt3fc 1 O O l^frfcteglcEfif ;W£ «fct^ 0 
[0 1 5 9] gli Oli. mgiUi 4^telt^^b3feS* 

a cd^j £ k w r * ■ x* & « o 

[0 16 0] H + . 2 Ofi4^(D 1 ;JK^«. 1 2 

1fiU>X. 1 2 2te3fe77"r/<1 2 3(DA^3fllffi^. 

1 2 4tt*77-f/<12 30ai*M* % 12 5fi4^ 
<0 1 >^Sffi. 1 2 6 <t 1 2 7 (i*CDiifT^fS]£^*r^EP 

[0 1 6 1] Hi OlZfclNT. ftHll 2 6(D*|pJ^££ 
3Hffl3t^7-f/<1 2 3lzAlt-^SII«fiAO/^XU— 

iff-AA^ KU— 1f«Sl /4afitRfi4Bl 04 
»fl)1««l 2 0£SilUfc^:. «3tttfi3&<R«5fe(= 

ftS^afcmi 04^(D1 >^*«1 2 Ott*tt*<BWS 

[01 62] miO4^0 1 jftfiffil SMLtlz-lf 
bf— 2 1lzJ:oty>^ : E-KS7 
7-f/<1 2 3 (DfIS ^fcSffi^f t-S A*iS8* 1 2 
2lzS^^tL^ 0 *»4f;u*— K*7W/<1 2 
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141 /r 2lc>5:o-Cl*£o «ot, 5t^S^CD3f6^7-f 

#?7-<Al 2 3 0>aj*«aiB*1 24I4TEC 
(Thermal ly Expanded Core) 

■e. a«iB**«n ofgi--f 4 4„ 

[0 16 3] di*««S*i 2 4^6HJ*Lfcl/-tf/<;i, 

(::ft4<l:?f=HB£*lTl^4, cfcot, ^20)4#(D1 

36^»«k««|=<fc y u— if xs«** * a * $ 

[oi 6 4] ai*u— trtr— Aa>as*«i(cai** 

£¥fr.3fcl::pg^4U>X£^ltTi&<. CO)**. 

4^a>i 2 4i±ccou>Xa>^^ic|g(tr ; D^ 

[0 16 5] 1f»«f4. u— lf*S*i: 

B£**i/casy* pr*so)/hsa)i oa>«(*izjisg**i 
H»*KfcSTLfc««i-***irfey. 77-<>>h 30 

«*sifl>&«fflaa>a^ic* % esic*tiST-£4t,a>-x? 

r. c(D.fc3fc-tMbflHftiz«fc4* 4Htt*^?ha>» 

fir 3 it*lz/<;uxS£35<yo)«ll^S/<;ux* 40 

*te/B-r4;:<fc**-c£4o 

[0 16 6] 

[*^a>««] cdMMHou— «fK«izj:*iK. fc&SJ 

<Da 'J *-*a>TORl::4#a>1 SftfiSEltittt, 
1f*«»t85SJt»tk«|»»(D»»«!IWzL-^ h 

t tw&m<n&&fc±\z 

<> »Hfl:H:BBi:*«!:S*iTl^fc*^ **W(=«fco 50 



[0 1 6 7] hlB<WIMMW*KI=5ETL 
fctt«8lcftS*tTl*4 0 f Lts y h 

4C£*<Tr£4o 

[0 16 8] C©5gW<&±JB0>«fc 9 CCDS£ 

4o 

[BHaffiWttKH] 

[Hi] ns60j^iia)u— ifa*a>fli*s^-rB"e. 

(A) f*u— ifS«*^C>ft/=H. (b) I4u— tfK 
[H2] g<*<7)lgj&£:^-r0T% (A) (j:i@|it\ 

(b) \*jEmmv&&o 

[as] u— if*»»a>i«j«s^-rH-efc4 0 
[0 6] SjSfi»««s»»(D««**-rH-t?fc4 0 
[^7] H3tjs^jep^<bfeiiaj$u£0j'r40r*fc4o 
[0 8] fi«£fc«>«flia)«**-rH-e. (a) 14*^* 

^ffi^uy^T^&afcH. (b) i43E8Sa>3E®a>— 

[09] *j(Dsafi»»*j»»o>«i«**-ria-(?fc*. 
[01 o] ea»a>3fc^7-f/<a>A*«itffi*«ici / 

[»flrO>iaW] 
1 O : tf*fi* 
1 2 : P5tg^tfe*J^l^ 
1 4 : ££35 
1 4 a : SMF 

1 6 :56»*fcL-Ca>3E»fi 

16 a, 16 b, 1 6 c : MmZtltzUft 

18:|(t 

20, 22:8 

2 4 : 3? 
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2 6 




2 8 




3 0 




3 2 




3 4 . 




3 6 : 





3 8, 40:I^lAffl = 7" 

4 2 : T i : A I 2 Os $£H 
4 4 : T. E. C K^-f /< 

46a, 46b, 46c, 4 6 d : J- \ — Zf* => — 



4 8 


: 




5 O 






5 2 . 






5 3 : 






5 4 : 






5 5 : 






5 6, 


5 8, 7 2: 


mm 


5 7 : 




— K 


6 0 : 







6 1 : Sil^L 

6 2, 6 6: fift^'JXA 

6 2a: -gi£$J y Xfrti^tltz Zf 'J 

6 2b: ^yXA(D«J**ffl» 

6 4 : |HlSf»T- 

68, 74, 76, 78, 503, 5 0 4: if Ig 

7 O : thmm 

8 0, 1 O 8 : =1 'J pt— $i 
8 2 : h 

10 8 4: nt^m+mfrfr? 

8 6 : £bSP 
8 8 : DagP 

ioi: ^wit^m* 

10 3, 1 O 4 : J£|*& 

1 0 5,1 20,1 2 5, 5 O 5 : 4#CD 1 fc&Wi 
1 0 9, 1 2 3: %Z?7^(^ 
121, 501, 502: U>X 
12 4: ft**®* 
5 0 6, 5 O 7 : 
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[0 7] 




[18] 




(B) 



1 

88 
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[09] 




37 P> h^— *s0)»£ 

(72)«B3# Sffl 0^ F $_ A »#) 2H037 BA03 CA13 CA15 CA21 CA31 

«5«FffliSR«m3TB 1 »23-5§- CA37 DA11 

#ttJ£/B3femffF3£MF*} 2H043 AE23 

(72)^0J# H4 3 ffi— 30 5F072 AB01 AB20 HH02 KK05 KK07 

i^mF*Erfi£Ttm3Tg 1 #23-^- KK12 KK30 MM08 MM16 MM20 

£zt±fcmytnW2Z§.fo Q002 SS08 SS10 TT28 



